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’ ( ) (57) ABSTRACT 

(73) Assignee: TOKYO ELECTRON LIMITED, 
TOKYO'TO (JP) An imprinting method of the present invention is to press a 

_ mold member (40) having thereon a mold pattern onto a ?lm 
(21) Appl' NO" 10/565’586 carried on a principal plane of a substrate (50) as an object 

- _ to be processed so as to transfer the mold pattern to the ?lm. 22 PCT Fl d. J l. 23 2004 ’ 
( ) 1 e u ’ Aplurality of substrates (50) are ?xed on a chuck stage (20). 

(86) PCT NO; PCT/JP04/10500 One of the substrates'(50)' can be selectively heated by a 
heater (21) and a coolmg lme (22). The mold member (40) 

§ 371(c)(1)’ is ?xed on a head plate (30) Which is disposed to be opposed 
(2)’ (4) Date; JUL 21, 2006 to the chuck stage (20). The selectively heated substrate (50) 

and the mold member (40) are positioned relative to each 
(30) Foreign Application Priority Data other, and the mold member (40) is pressed onto a ?lm on 

the substrate (50). By repeating this operation, all the 
Jul. 25, 2003 (JP) .................................... .. 2003-279950 substrates (50) are imprinted. 
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IMPRINTING METHOD AND IMPRINTING 
APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to an imprinting 
method and an imprinting apparatus for use in manufactur 
ing, e.g., a semiconductor device, in Which a mold member 
having thereon a mold pattern, such as a circuit pattern, is 
pressed onto a ?lm carried on a principal plane of an object 
to be processed, Whereby the mold pattern is transferred to 
the ?lm. 

BACKGROUND ART 

[0002] In fabrication of a semiconductor device, a pack 
aging structure, such as a system-in package (SiP) that 
contains a plurality of chips and passive elements of differ 
ent functions, has been proposed. When a bonding Wire is 
used in such a small-siZed, high-density packaging structure 
to connect chips or to connect a chip to a Wiring substrate, 
such as an interposer, the packaging structure suffers the 
folloWing draWback. That is, a high frequency noise is 
generated When an electrical potential falls upon sWitching, 
because of a large mechanical impact on the chips, a limited 
Wiring density, and a large inductance of a poWer source/ 
ground Wiring. When a solder bump is used in place of a 
bonding Wire, a Wiring density is limited by the dimensions 
of the bump. In addition, since the solder bump is made of 
a different kind of metal, the solder bump is not adapted for 
speeding up the device. 

[0003] Thus, instead of using such a bonding Wire and 
solder bump, a packaging structure has been recently 
employed, in Which semiconductor Wafers, chips, and Wir 
ing structures such as Cu exposed on a Wiring substrate are 
directly bonded to external connection electrodes (for 
example, Japanese Patent Laid-Open Publication No. 2001 
53218). 
[0004] There is an ongoing demand for realiZing a ?ner 
Wiring pattern of a Wiring substrate, such as an interposer, 
Which is used in the above packaging structure. In order to 
cope With this need, an imprinting art can be employed. The 
imprinting art creates a pattern in a ?lm, by pressing a mold 
pattern formed on a mold member onto an insulation ?lm 
carried on a substrate so as to transfer the pattern to the ?lm. 
For example, a speci?cation of Us. Pat. No. 5,772,905 
describes an imprinting art Which is used in a manufacturing 
step of a semiconductor device. 

[0005] With a vieW to improving a throughput in imprint 
ing process, it is useful to collectively press a plurality of 
mold members onto a plurality of objects to be processed. 
HoWever, a collective imprint of a plurality of objects may 
require a pressing force as large as several tons. Thus, it 
seems dif?cult to simultaneously achieve an improvement in 
throughput and a positioning of the mold members and 
objects With a degree of precision of high enough to be 
measured in units of a feW micrometers. When both the 
requirements are forcibly realiZed, there is concern that an 
imprinting apparatus may become signi?cantly expensive. 

DISCLOSURE OF THE INVENTION 

[0006] An object of the present invention is to provide an 
imprinting art Which makes it possible to more precisely 
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position a mold member and an object to be processed, so as 
to realiZe a ?ner transfer pattern to simultaneously achieve 
an enhanced positioning precision and an improvement in 
throughput. 
[0007] The present invention provides a ?rst imprinting 
method of pressing a mold member having thereon a mold 
pattern onto a ?lm carried on a principal plane of an object 
to be processed, so as to transfer the mold pattern to the ?lm, 
the imprinting method comprising the steps of: 

[0008] (a) arranging a plurality of objects to be processed 
to be substantially ?ush With each other; and 

[0009] (b) transferring the mold pattern to the ?lms carried 
on the objects by repeating the sub-steps of: 

[0010] (bl) selectively heating one of the arranged 
objects; 
[0011] (b2) positioning the heated object and the mold 
member relative to each other; and 

[0012] (b3) pressing the mold member onto the ?lm 
carried on the object. 

[0013] The present invention provides a second imprinting 
method of pressing a mold member having thereon a mold 
pattern onto a ?lm carried on a principal plane of an object 
to be processed, so as to transfer the mold pattern to the ?lm, 
the imprinting method comprising: 

[0014] a ?rst step of forming an assembly containing 
therein the object and the mold member ?xedly held in 
position relative to each other; and 

[0015] a second step of clamping the assembly to rela 
tively press the mold member onto the object to transfer the 
mold pattern to the ?lm. 

[0016] The present invention provides a ?rst imprinting 
apparatus for pressing a mold member having thereon a 
mold pattern onto a ?lm carried on a principal plane of an 
object to be processed, so as to transfer the mold pattern to 
the ?lm, the imprinting apparatus comprising: 

[0017] a holding table for holding a plurality of objects, 
the holding table including a temperature controlling mecha 
nism capable of independently controlling a heating tem 
perature of each of the objects held by the holding table; 

[0018] a supporting member for supporting the mold 
member, the supporting member being disposed to be 
opposed to the holding table; 

[0019] a positioning mechanism for positioning the mold 
member supported by the supporting member and the object 
held on the holding table relative to each other; and 

[0020] a pressing mechanism for pressing the supporting 
member toWard the holding table. 

[0021] The present invention provides a second imprinting 
apparatus for pressing a mold member having thereon a 
mold pattern onto a ?lm carried on a principal plane of an 
object to be processed, so as to transfer the mold pattern to 
the ?lm, the imprinting apparatus comprising: 

[0022] a ?rst apparatus including a positioning mechanism 
for positioning the object and the mold member relative to 
each other, and a ?xing mechanism for ?xedly holding the 
object and the mold member in position relative to each 
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other, the ?rst apparatus forming an assembly containing 
therein the object and the mold member ?xedly held in 
position relative to each other; and 

[0023] a second apparatus for clamping the assembly to 
relatively press the mold member onto the object to transfer 
the mold pattern to the ?lm. 

[0024] According to the ?rst imprinting method and the 
?rst imprinting apparatus of the present invention, a plural 
ity of objects to be processed can be continuously imprinted, 
by repeating an operation of pressing a mold member onto 
a ?lm on the object Which has been selectively heated. Since 
only a small pressing force is required for every imprinting 
operation, it is possible to precisely position the object to be 
processed and the mold member relative to each other. 
Therefore, a ?ner transfer pattern can be achieved. The 
repeated imprinting operations for the plurality of objects to 
be processed can improve a throughput. 

[0025] According to the second imprinting method and the 
second imprinting apparatus of the present invention, it is 
possible to separately perform a ?rst step (step carried out by 
a ?rst apparatus), in Which an assembly containing therein 
objects to be processed and mold members ?xedly held in 
position relative to each other is formed, and a second step 
(step carried out by a second apparatus), in Which the 
assembly is clamped to transfer mold patterns of the mold 
members to ?lms carried on the objects. Therefore, in the 
?rst step, the ?rst apparatus capable of carrying out a precise 
positioning operation is used. Exertion of a large pressing 
force is not required for the ?rst apparatus. In the second 
step, the second apparatus capable of exerting a relatively 
large pressing force (e.g., several tons) is used for a collec 
tive imprinting of the plurality of objects to be processed. A 
positioning precision is not required for the second appara 
tus. Therefore, because of the enhanced positioning preci 
sion of the mold members and the objects to be processed, 
a ?ner transfer pattern can be achieved. Since the assembly 
containing the plurality of objects to be processed and the 
mold members is formed in the ?rst step (step carried out by 
the ?rst apparatus), a throughput can be improved. 

[0026] As stated above, according to the present invention, 
it is possible to simultaneously realiZe, in an imprinting 
process, a precise positioning of a mold member and an 
object to be processed relative to each other, and an 
improvement in throughput. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a sectional vieW of an imprinting appa 
ratus in a ?rst embodiment of the present invention; 

[0028] FIGS. 2(a) and 2(b) are partially enlarged sectional 
vieWs each shoWing an operation of the imprinting apparatus 
shoWn in FIG. 1; 

[0029] FIG. 3 is a plan vieW of a part of the imprinting 
apparatus shoWn in FIG. 1; 

[0030] FIGS. 4(a) and 4(b) are sectional vieWs of 
examples of a mold member and a substrate to be processed 
used in the imprinting apparatus shoWn in FIG. 1; 

[0031] FIG. 5 is a sectional vieW ofa ?rst apparatus of an 
imprinting apparatus in a second embodiment of the present 
invention; 
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[0032] FIG. 6 is a sectional vieW shoWing an operation of 
the ?rst apparatus shoWn in FIG. 5; 

[0033] FIG. 7(a) is a plan vieW of a substrate to be 
processed used in the second embodiment; 

[0034] FIG. 7(b) is a sectional vieW of the substrate to be 
processed used in the second embodiment; 

[0035] FIG. 8 is a sectional vieW of an assembly fabricated 
by the ?rst apparatus shoWn in FIG. 5; 

[0036] FIG. 9 is a second apparatus of the imprinting 
apparatus in the second embodiment; 

[0037] FIGS. 10(a) to 10(c) are side vieWs shoWing 
sequential operations of a desorption apparatus in the second 
embodiment; 
[0038] FIG. 11 is a sectional vieW of an imprinting appa 
ratus in a third embodiment of the present invention; 

[0039] FIGS. 12(a) and 12(b) are vieWs shoWing opera 
tions of the imprinting apparatus shoWn in FIG. 11 from a 
direction of the arroW A; and 

[0040] FIGS. 13(a) to 13(e) are sectional vieWs sequen 
tially shoWing an example of manufacturing steps of a 
multi-layered Wiring structure in Which a substrate Which 
has been subjected to the imprinting process according to the 
present invention is used. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0041] Embodiments of the present invention Will be 
described in detail beloW, With reference to the accompa 
nying draWings. 
[0042] A ?rst embodiment of the present invention is 
initially described referring to FIGS. 1 to 4. 

[0043] An imprinting apparatus M0 in the ?rst embodi 
ment shoWn in FIG. 1 includes a positioning mechanism 10. 
The positioning mechanism 10 is provided With a Y-axis 
table 11, an X-axis table 12, and a Z-axis table 13, Which are 
stacked in a vertical direction. The Y-axis table 11 and the 
X-axis table 12 are moved in a horiZontal plane in directions 
perpendicular to each other. The Z-axis table 13 disposed on 
the Y-axis table 11 and the X-axis table 12 is moved upWard 
and doWnWard. 

[0044] A chuck stage (holding table) 20 is disposed on the 
positioning mechanism 10. The chuck stage 20 is capable of 
rotating about the Z-axis in a 6 rotational direction. Dis 
placement of the chuck stage 20 in the horizontal plane is 
controlled by displacement of the Y-axis table 11 and the 
X-axis table 12 of the positioning mechanism 10, While 
displacement of the chuck stage 20 in the vertical direction 
is controlled by displacement of the Z-axis table 13 of the 
positioning mechanism 10. A position of the chuck stage 20 
about the Z-axis in the 6 rotational direction is controlled by 
rotational displacement of the chuck stage 20. 

[0045] As shoWn in FIGS. 1 and 2, an upper surface of the 
chuck stage 20 is divided into a plurality of chuck tops 25. 
An object to be processed, such as a substrate 50, is held on 
each of the chuck tops 25. As shoWn in FIG. 1, a plurality 
of vacuum suction holes 24 are opened in the respective 
chuck tops 25. The vacuum suction holes 24 are connected 
to an external vacuum evacuating mechanism, not shoWn, 
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through a vacuum suction channel 23. The substrate 50 is 
sucked by the vacuum suction hole 24, and is held on the 
chuck top 25. 

[0046] AWork heater 21 is disposed inside the chuck stage 
20, so that the plurality of substrates 50 held on the chuck 
stage 20 can be heated to a predetermined temperature. A 
cooling line 22 through Which a cooling medium such as a 
cooling Water ?oWs is disposed inside the chuck stage 20 at 
a position betWeen the Work heater 21 and the plurality of 
substrates 50. The cooling line 22 can alloW or prevent the 
How of the cooling medium to an area corresponding to each 
of the chuck tops 25. Thus, a heat conduction from the Work 
heater 21 to the respective chuck tops 25 can be controlled, 
to thereby independently control a temperature of each of 
the substrates 50 held on the corresponding chuck top 25. 

[0047] A head plate 30 is disposed above the chuck stage 
20, Which are opposed to each other. A heat-insulation plate 
32 is supported by the head plate 30 in a ?oating manner 
through a suspension 31. A mold member 40 is ?xed on a 
center part of the heat-insulation plate 32 through a mold 
substrate (second holding member) 41. The mold member 
40 has a predetermined mold pattern 42 formed on a surface 
facing the substrate 50. 

[0048] A mold heater 33 for controlling a temperature of 
the mold member 40 is disposed on a rear side of the mold 
substrate 41. A head attitude controlling mechanism 34 is 
disposed on a rear side of the heat-insulation plate 32 on 
Which the mold member 40 is ?xed. The head attitude 
controlling mechanism 34 controls an attitudettitude, such as 
a parallelism, of the mold member 40 relative to the sub 
strate 50 by means of a plurality of stretchable displacing 
mechanisms 35. Therefore, the attitude of the mold member 
40 is controlled such that the mold member 40 is opposed in 
parallel With the substrate 50. 

[0049] The chuck stage 20 has a mold position detecting 
camera 14 that picks up an image of the mold member 40 
opposed to the chuck stage 20, in order to detect a position 
of the mold member 40. A Work position detecting camera 
15 is disposed (supported by a not-shoWn camera bridge) 
above the chuck stage 20. The Work position detecting 
camera 15 is capable of horiZontally moving betWeen the 
chuck stage 20 and the head plate 30. The camera 15 picks 
up an image of the substrate 50 held on the chuck stage 20, 
so that a position of the substrate 50 can be detected. 

[0050] The positioning mechanism 10 and the head atti 
tude controlling mechanism 34 are controlled based on the 
position detection results obtained by the mold position 
detecting camera 14 and the Work position detecting camera 
15. Thus, a position and attitude of the mold member 40 can 
be set relative to each of the substrates 50, Which is 
described beloW. 

[0051] As shoWn in FIG. 4, the mold member 40 sup 
ported by the mold substrate 41 is an electrotyping mold 
made of Ni or the like, Which is manufactured by an 
electroforming process, for example. The mold member 42 
has the ?ne mold pattern 42 provided on its surface facing 
the substrate 50. The mold member 40 measures about 300 
pm at S1, 40 um at S2, 10 pm at S3, and 10 um at S4, for 
example. 
[0052] The substrate 50 includes an insulation substrate 
50a, and Wiring structures 51 formed on front and rear 
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surfaces of the insulation substrate 50a and inside thereof. In 
the ?rst embodiment, a resin ?lm 52 on Which the mold 
pattern 42 is transferred by an imprinting process is carried 
on a front or a rear surface of the substrate 50 as a principal 

plane thereof. 

[0053] An imprinting method carried out by the imprint 
ing apparatus in the ?rst embodiment is described beloW. 

[0054] First, the mold member 40 is attached to the head 
plate 30, and the substrates 50 arranged on the respective 
chuck tops 25 of the chuck stage 20 are sucked by the 
vacuum suction holes 24 to be held on the chuck tops 25. 

[0055] At this time, the mold member 40 has been heated 
by the mold heater 33 at a predetermined heat-curing 
temperature (e.g., 100° C.) of the resin ?lm 52, and the Work 
heater 21 has been heated at a predetermined heat-curing 
temperature. Meanwhile, a cooling Water is alloWed to How 
through the cooling line 22, so as to block a heat transmis 
sion from the Work heater 21 to the substrates 50. Thus, the 
substrates 50 are heated at a temperature of about, e.g., 50° 
C. Which is restrained to be loWer than the temperature of the 
Work heater 21. 

[0056] Next, positions of the mold member 40 and the 
substrate 50 are detected by the mold position detecting 
camera 14 and the Work position detecting camera 15. 

[0057] Thereafter, the How of Water to the certain chuck 
top 25 through the cooling line 22 is prevented, so that only 
the temperature of the substrate 50 held on the certain chuck 
top 25 is selectively raised to the heat-curing temperature. 
As shoWn in FIG. 2(a), the mold member 40 is positioned 
immediately above the substrate 50 Which has been heated 
at the heat-curing temperature. This positioning operation is 
carried out by controlling the positioning mechanism 10 
based on the position detection results obtained by the 
cameras 14 and 15. At the same time, the attitude of the mold 
member 40 is oriented in parallel With the substrate 50 by 
controlling the head attitude controlling mechanism 34 
based on the position detection results. 

[0058] Subsequently, as shoWn in FIG. 2(b), the Z-axis 
table 13 of the positioning mechanism 10 is raised so that the 
mold member 40 is pressed onto the substrate 50. Thus, as 
shoWn in FIGS. 4(a) and 4(b), the mold pattern 42 of the 
mold member 40 is pushed into the resin ?lm 52 on the 
substrate 50. Accordingly, a transfer pattern 5211 such as a 
groove pattern or hole pattern Whose con?guration is inverse 
to that of the mold pattern 42 is formed in the resin ?lm 52. 
Since the substrate 50 has been heated at the heat-curing 
temperature, the resin ?lm 52 cures With the transfer pattern 
5211 being formed therein. Although various thermosetting 
resins can be used as the resin ?lm 52, an epoxy resin is 
preferred in terms of a loW dielectric constant. 

[0059] In the course of pressing the mold member 40 onto 
the substrate 50, a raising speed of the Z-axis table 13 is 
controlled such that a pressing force caused by the raise of 
the Z-axis table 13 is gradually increased. Thus, a required 
pressing force can be attained, While discharging an air 
betWeen the substrate 50 and the mold member 40. 

[0060] After the mold pattern 42 is transferred on the resin 
?lm 52, the Z-axis table 13 is loWered to bring the substrate 
50 apart from the mold member 40. Meanwhile, the cooling 
Water is again alloWed to How through the cooling line 22 
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corresponding to the chuck top 25 holding the substrate 50, 
so that the temperature of the substrate 50 is lowered to 50° 
C. In this manner, a transfer of the mold pattern 42 on the 
resin ?lm 52 carried on one of the substrates 50 is com 
pleted. 

[0061] Following to the above operation, the same 
imprinting operation is repeated by sequentially moving and 
positioning the mold member 40 relative to the rest sub 
strates 50 to thereby complete a transfer (imprint) of the 
mold pattern 42 to all the resin ?lms 52 on the substrates 50. 

[0062] As stated above, in the ?rst embodiment, since the 
imprinting operation for each of the substrates 50 is repeat 
edly carried out, only a small pressing force is required for 
every imprinting operation. Thus, the substrate 50 and the 
mold member 40 can be precisely positioned relative to each 
other. In addition, since the moving, positioning, and 
imprinting operations of the mold member 40 are repeatedly 
carried out for the plurality of substrates 50, a throughput 
can be improved. That is, it is possible to simultaneously 
achieve, in the imprinting operation, an improvement in 
precise positioning of the mold member 40 and the substrate 
50 relative to each other, and an improvement in throughput. 

[0063] Means for controlling the temperature of the chuck 
top 25 on Which the substrate 50 is held is not limited to 
alloWing or preventing the How of Water through the cooling 
line 22. For example, the plurality of independent Work 
heaters 21 may be disposed to correspond to the respective 
chuck tops 25, so as to independently control the tempera 
tures of the chuck tops 25. 

[0064] Alternatively, it is possible to alloW or prevent the 
How of Water to the cooling line 22 With respect to the chuck 
tops 25 in each roW or the chuck tops 25 in each column, so 
as to carry out the imprinting operation for each roW and 
each column. 

[0065] The substrate 50 having the transfer pattern 52a 
imprinted on the resin ?lm 52 in accordance With the 
above-described manner is then subjected to, e.g., a process 
for forming a multi-layered Wiring structure shoWn in FIG. 
13. 

[0066] FIG. 13(a) is a sectional vieW of the substrate 50 
Which Was already subjected to the imprinting process. The 
transfer pattern 52a is imprinted on the resin ?lm 52. As 
shoWn in FIG. 13(b), a part of the resin on a bottom of the 
transfer pattern 52a is removed to expose the loWer Wiring 
structure 51, in order to connect the transfer pattern 52a to 
the loWer Wiring structure 51. This removal process can be 
carried out by a laser irradiation, a reactive ion etching 
(RIE), and so on. 

[0067] Then, as shoWn in FIG. 13(c), a seed layer 53 made 
of a conductive material is formed all over the resin ?lm 52 
including the transfer pattern 5211 by spattering or the like. 
Next, as shoWn in FIG. 13(d), a conductive material 54 such 
as Cu is buried in the transfer pattern 5211 by plating or the 
like. Finally, as shoWn in FIG. 13(e), a surface of the resin 
?lm 52 is polished to remove the excessive conductive 
material 54, so that a Wiring structure 54a Which is electri 
cally connected to the loWer Wiring structure 51 is com 
pleted. 

[0068] If necessary, the resin ?lm 52 is formed on the 
substrate 50 shoWn in FIG. 13(e), and the above-described 
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imprinting operation and the steps shoWn in FIGS. 13(b) to 
13(e) are repeated for required number of times, Whereby a 
multi-layered Wiring structure having the given number of 
layers can be obtained. 

[0069] Generally, Cu is used as a material of Wirings in a 
Wiring substrate, such as an interposer, Which is used in a 
packaging structure of a semiconductor device. HoWever, 
since Cu is dif?cult to be applied by a photographic method 
using a dry etching, a Wet etching must be unavoidably used. 
HoWever, the Wet etching cannot respond to the recent need 
for a ?ner Wiring pattern. 

[0070] Therefore, it is preferable, as in the ?rst embodi 
ment, to employ the imprinting technique for forming a 
pattern such as a Wiring pattern or through-hole, by pressing 
the mold pattern 42 formed on the mold member 40 onto an 
insulation ?lm such as the resin ?lm 52 on the substrate 50, 
to thereby transfer the mold pattern 42 on the resin ?lm 52. 
That is, Cu is buried by plating in a pattern imprinted in an 
insulation ?lm, and a surface of the insulation ?lm is 
polished to remove the excessive Cu, so that a required Cu 
Wiring pattern can be formed in the pattern in the insulation 
?lm With a high precision. 

[0071] A second embodiment of the present invention is 
described beloW, With reference to FIGS. 5 to 10. In the 
second embodiment, a ?rst step, in Which an object to be 
processed and a mold member are positioned relative to each 
other, and a second step, in Which the mold member is 
pressed onto the object to be processed, are carried out by 
separate apparatuses (a ?rst apparatus and a second appa 
ratus). 
[0072] As shoWn in FIG. 5, the ?rst apparatus (positioning 
and fastening apparatus) M1 includes a positioning mecha 
nism 60. The positioning mechanism 60 is provided With a 
Y-axis table 61, an X-axis table 62, and a Z-axis table 13, 
Which are stacked in a vertical direction. The Y-axis table 61 
and the X-axis table 62 are moved in a horiZontal plane in 
directions perpendicular to each other. The Z-axis table 63 
disposed on the Y-axis table 61 and the X-axis table 62 is 
moved upWard and doWnWard. 

[0073] A chuck stage 70 is disposed on the positioning 
mechanism 60. The chuck stage 70 is capable of rotating 
about the Z-axis in a 0 rotational direction. Displacement of 
the chuck stage 70 in the horiZontal plane is controlled by 
displacement of the Y-axis table 61 and the X-axis table 62 
of the positioning mechanism 60, While displacement of the 
chuck stage 70 in the vertical direction is controlled by 
displacement of the Z-axis table 63 of the positioning 
mechanism 60. A position of the chuck stage 70 in the 0 
rotational direction around the Z-axis is controlled by rota 
tional displacement of the chuck stage 70. 

[0074] As shoWn in FIG. 6, a pair of inner and outer 
sealing members 71 and 72 are disposed on an upper surface 
of the chuck stage 70. A vacuum suction channel 73 is 
opened in the upper surface of the chuck stage 70 at a 
position betWeen the sealing members 71 and 72. An assem 
bly substrate (?rst holding member) 91 is detachably ?xed 
on the chuck stage 70 by a suction operation of the vacuum 
suction channel 73. 

[0075] A substrate 50 disposed on the assembly substrate 
91 is detachably ?xed thereon by a vacuum suction channel 
92 disposed on the assembly substrate 91. A sealing member 
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93 is disposed on the assembly substrate 91 at a position 
surrounding the substrate 50. A vacuum suction channel 94 
is opened inside the sealing member 93. A space de?ned 
inside the sealing member 93 can be evacuated to create 
therein a vacuum by the vacuum suction channel 94. A 
control valve 95 for controlling opening and closing opera 
tions of the vacuum suction channels 92 and 94 is formed 
integrally With the assembly substrate 91. 

[0076] A head plate 80 is disposed above the chuck stage 
70, Which are opposed to each other. A mold substrate 41 is 
detachably ?xed on the head plate 80 through a clamp 
mechanism 81. A plurality of molding members 40 are 
disposed on a bottom surface of the mold substrate 41, such 
that a mold pattern 42 formed on each of the mold members 
40 faces the substrate 50. 

[0077] The chuck stage 70 has a mold position detecting 
camera 64 that detects positions of the respective mold 
members 40 opposed to the chuck stage 70. AWork position 
detecting camera 65 capable of horiZontally moving 
betWeen the chuck stage 70 and the head plate 80 is disposed 
above the chuck stage 70. The camera 65 can detect a 
position of the substrate 50 held on the chuck stage 70. 

[0078] The positioning mechanism 60 is controlled based 
on the position detection results obtained by the mold 
position detecting camera 64 and the Work position detecting 
camera 65. Thus, the respective mold members 40 can be 
positioned relative to the substrate 50, Which is described 
beloW. 

[0079] As shoWn in FIG. 7, in the second embodiment, 
resin ?lms 52 are applied on a plurality of divided regions 
of the substrate 50. The divided regions each having the 
resin ?lm 52 applied thereon are regularly arranged With a 
predetermined gap therebetWeen in lateral and longitudinal 
(X-Y) directions. The mold members 40, Whose number is 
the same as that of the divided regions of the substrate 50 on 
Which the resin ?lms 52 are applied, are arranged on a 
bottom surface of the mold substrate 41, such that each of 
the mold members 40 corresponds to the respective divided 
regions (FIGS. 5 and 6). 

[0080] The ?rst step of the imprinting method carried out 
by the ?rst apparatus M1 is described beloW. 

[0081] First, the substrate 50 shoWn in FIG. 7 is disposed 
on the assembly substrate 91, and then both are set on the 
chuck stage 70 as shoWn in FIG. 5. Because of a suction 
force of the vacuum suction channel 73 shoWn in FIG. 6, the 
assembly substrate 91 is stably ?xed on the chuck stage 70 
in tight contact thereWith. On the other hand, as shoWn in 
FIG. 5, the mold substrate 41 is set on the clamp mechanism 
81 of the head plate 80. 

[0082] The vacuum suction channels 92 and 94 of the 
assembly substrate 91 are connected to an external vacuum 
evacuating apparatus through the control valve 95. 

[0083] Then, the positions of the mold members 40 are 
detected by the mold position detecting camera 64, and the 
position of the substrate 50 is detected by the Work position 
detecting camera 65. The positioning mechanism 60 is 
controlled based on the detection results, in order to pre 
cisely position the respective resin ?lms 52 of the substrate 
50 and the respective mold members 40 relative to each 
other in a horiZontal direction (in the X-Y plane). 
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[0084] Thereafter, the Z-axis table 63 is raised to bring the 
assembly substrate 91 close to the mold substrate 41, so that 
the sealing member 93 on the assembly substrate 91 comes 
in tight contact With the mold substrate 41. Thus, as shoWn 
in FIG. 6, there is formed a sealed space de?ned by the mold 
substrate 41, the assembly substrate 91, and the sealing 
member 93. An assembly S is formed by the sealed space 
together With the mold members 40 and the substrates 50 
contained in the sealed space. Inside the assembly S, the 
mold pattern 42 formed on the mold member 40 is in contact 
With a surface of the resin ?lm 52 on the substrate 50. 

[0085] Next, the inside of the assembly S is made into a 
negative pressure state by evacuation through the vacuum 
suction channel 94. Then, the vacuum suction channels 92 
and 94 are closed by the control valve 95. Thus, the sealed 
space of the assembly S is maintained in the negative 
pressure state, and the substrate 50 is maintained to be ?xed 
on the assembly substrate 91 by the vacuum suction. There 
fore, it is possible to maintain the precise positioning of the 
respective mold members 40 relative to the substrate 50 
(resin ?lms 52) in the assembly S. It is also possible to 
handle the assembly substrate 91 and the mold substrate 41 
along With each other. 

[0086] Subsequently, the assembly S of a one-piece struc 
ture shoWn in FIG. 8, in Which the assembly substrate 91 and 
the mold substrate 41 are joined With each other, is sent to 
the second apparatus (pressing apparatus) M2 shoWn in FIG. 
9. The second apparatus M2 includes a press plate 103 
supported by a base plate 101 and a heat-insulation plate 
102. The press plate 103 is provided With a heater 104, a 
cooling mechanism 105, and a vacuum suction channel 106. 

[0087] A press plate 115 is disposed above the press plate 
103, Which are opposed to each other. The press plate 115 is 
supported by a base plate 111, through a heat-insulation plate 
114, a ?ange 113, and anAC servo press 112. The press plate 
115 is provided With a heater 116, a cooling mechanism 117, 
and a vacuum suction channel 118. 

[0088] The second step of the imprinting method carried 
out by the second apparatus M2 is described. 

[0089] First, the assembly S of a one-piece structure 
shoWn in FIG. 8 is disposed on the press plate 103, and is 
then ?xed on thereon by a suction operation of the vacuum 
suction channel 106. Next, the upper press plate 115 is 
loWered by the AC servo press 112 to bring the press plate 
115 into contact With the mold substrate 41 of the assembly 
S. Then, the mold substrate 41 of the assembly S is ?xed on 
the press plate 115 by a suction operation of the vacuum 
suction channel 118. 

[0090] Subsequently, the press plate 115 is further loWered 
so as to tightly clamp the assembly S betWeen the upper and 
loWer press plates 115 and 103 at a predetermined load of, 
e.g., a feW tons, depending on conditions such as the number 
of the mold members 40. At the same time, a cooling 
operation by the cooling mechanisms 105 and 117 is 
stopped, and the assembly S is heated by the loWer heater 
104 and the upper heater 116 to a predetermined temperature 
(for example, 100° C.). 

[0091] In this manner, the mold patterns 42 of the mold 
members 40 are pressed onto of the respective resin ?lms 52 
on the divided regions of the substrate 50. Therefore, the 
mold pattern 42 is transferred on the resin ?lm 52 so that the 
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transfer pattern 52a (see FIG. 4(b)) is formed. Since the resin 
?lm 52 is heat-cured, a shape of the transfer pattern 5211 can 
be maintained. During this process, since the inside of the 
assembly S is kept in the negative pressure, it is possible to 
reliably prevent failure of transferring a pattern, Which may 
be caused by mix of bubbles. 

[0092] After the assembly S is maintained in the clamped 
state for a predetermined period of time, a cooling operation 
by the cooling mechanisms 105 and 117 is resumed, While 
a heating operation by the heaters 104 and 116 is stopped. 
Thereafter, the assembly S is released from the clamped state 
by raising the press plate 115 by means of the AC servo press 
112, and is then taken out from the second apparatus M2. 

[0093] Following thereto, the assembly S is disassembled 
by a desorption apparatus M3 shoWn in FIG. 10. The 
detaching apparatus M3 includes a loWer suction plate 201, 
an upper suction plate 202 opposed to the loWer suction plate 
201, and a cylinder mechanism 203 for vertically driving the 
upper suction plate 202. The suction plates 201 and 202 are 
respectively provided With vacuum suction mechanisms, not 
shoWn. 

[0094] As shoWn in FIG. 10(a), the imprinted assembly S 
taken out from the second apparatus M2 is disposed on the 
loWer suction plate 201. Then, the assembly substrate 91 of 
the assembly S is sucked and ?xed on the loWer suction plate 
201. On the other hand, as shoWn in FIG. 10(b), the upper 
suction plate 202 is loWered such that the mold substrate 41 
is sucked and ?xed on the upper suction plate 202. 

[0095] Then, the control valve 95 (FIG. 8) is opened to 
release the negative pressure state in the assembly S. Sub 
sequently, as shoWn in FIG. 10(c), the upper suction plate 
202 is raised by the cylinder mechanism 203, so that the 
mold substrate 41 and the assembly substrate 91 are sepa 
rated from each other. 

[0096] Next, the suction of the mold substrate 41 by the 
upper suction plate 202 is stopped to detach the mold 
substrate 41 therefrom. Similarly, the suction of the assem 
bly substrate 91 by the loWer suction plate 201 is stopped to 
detach the assembly substrate 91 therefrom. Since the con 
trol valve 95 is opened, the substrate 50 is not sucked and 
?xed on the assembly substrate 91 any longer. Therefore, the 
imprinted substrate 50 can be taken out. The imprinted 
substrate 50 is then subjected to the above-described Wiring 
structure forming step, shoWn in FIG. 13. 

[0097] As stated above, in the second embodiment, the 
imprinting process is carried out as folloWs. First, the 
assembly S, in Which the substrate 50 and the mold substrate 
41 are ?xedly held in position relative to each other, is 
formed by the ?rst apparatus M1, and next the assembly S 
is tightly clamped by the second apparatus M2. Since it is 
not required for the ?rst apparatus M1 to provide a large 
clamping force for collectively pressing the plurality of 
mold members 40 onto the substrate 50, the mold members 
40 and the substrate 50 can be highly precisely positioned 
relative to each other by the ?rst apparatus M1. On the other 
hand, since it is suf?cient for the second apparatus M2 to 
simply clamping the assembly S in Which the substrate 50 
and the mold substrate 41 have been held in position relative 
to each other, a large clamping force of e.g., more than a feW 
tons, can be easily realiZed for collectively pressing the 
plurality of mold members 40 onto the substrate 50, Without 
using any complicated mechanism such as a positioning 
mechanism. 
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[0098] Accordingly, in the second embodiment, it is pos 
sible to simultaneously realiZe a precise positioning of the 
plurality of mold members 40 relative to the substrate 50 by 
the ?rst apparatus M1, and an improvement in throughput 
because the plurality of the mold members 40 are collec 
tively pressed onto the substrate 50 by the second apparatus 
M2. 

[0099] By keeping the control valve 95 to be closed after 
the positioning operation, the assembly S can be reserved as 
it is, While maintaining the mold member 40 and the 
substrate 50 in the assembly S to be precisely positioned 
relative to each other. Therefore, a quantity of production by 
the imprinting method can be optionally adjusted, Which 
improves a productivity in manufacturing steps, including 
the imprinting step, of a semiconductor device. 

[0100] A third embodiment of the present invention is 
described beloW, With reference to FIGS. 11 and 12. 

[0101] In the third embodiment, tWo mechanism units 
corresponding to the ?rst apparatus M1 and the second 
apparatus M2 in the second embodiment, respectively, are 
arranged adjacent to each other. An assembly S is delivered 
betWeen the mechanism units by a delivering apparatus 
having a reversal table common to the mechanism units. 

[0102] An imprinting apparatus M4 in the third embodi 
ment shoWn in FIG. 11 includes a positioning mechanism 
unit 300 corresponding to the ?rst apparatus M1 (FIG. 5), a 
pressing mechanism unit 400 corresponding to the second 
apparatus M2 (FIG. 9), and a reversal table 450 disposed 
betWeen the mechanism units 300 and 400. 

[0103] The positioning mechanism unit 300 includes a 
positioning mechanism 310. The positioning mechanism 
310 is provided With a Y-axis table 311, an X-axis table 312, 
and a Z-axis table 313, Which are stacked in a vertical 
direction. The Y-axis table 311 and the X-axis table 312 are 
moved in a horizontal plane in directions perpendicular to 
each other. The Z-axis table 313 disposed on the Y-axis table 
311 and the X-axis table 312 is moved upWard and doWn 
Ward. 

[0104] A chuck stage 320 is disposed on the positioning 
mechanism 310. The chuck stage 320 is capable of rotating 
about the Z-axis in a 6 rotational direction. Displacement of 
the chuck stage 320 in the horiZontal plane is controlled by 
displacement of the Y-axis table 311 and the X-axis table 
312 of the positioning mechanism 310, While displacement 
of the chuck stage 20 in the vertical direction is controlled 
by displacement of the Z-axis table 13 of the positioning 
mechanism 310. A position of the chuck stage 320 about the 
Z-axis in the 6 rotational direction is controlled by rotational 
displacement of the chuck stage 320. 

[0105] A vacuum suction channel 321 is opened to an 
upper surface of the chuck stage 320. An assembly substrate 
91 of the assembly S is detachably ?xed on the chuck stage 
320 by a suction operation of the vacuum suction channel 
321. 

[0106] Above the chuck stage 320, a head plate (support 
ing member) 330 opposed to the chuck stage 320 is sup 
ported by the reversal table 450. The head plate 330 is 
provided With a clamp mechanism 331 through a suspension 
332. The clamp mechanism 331 can detachably hold a mold 
substrate 41. A mold heater 333 and a heat-insulation 
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member 334 are disposed on a rear side of the mold substrate 
41 held by the clamp mechanism 331. The mold heater 333 
can heat mold members 40 of the mold substrate 41 to a 
predetermined temperature. 

[0107] Positions of the mold members 40 and the substrate 
50 are detected by a mold position detecting camera and a 
Work position detecting camera, not shoWn. The positioning 
mechanism 310 is controlled based on the position detection 
results, so that the mold members 40 and the substrate 50 are 
positioned relative to each other. 

[0108] The reversal table 450 is supported by a horizontal 
rotational shaft 451, and is capable of being rotated in a 
vertical plane. Thus, the head plate 330 holding the assembly 
S can be moved by the reversal table 450 betWeen the 
positioning mechanism unit 300 and the pressing mecha 
nism unit 400 in a reversing manner. 

[0109] The pressing mechanism unit 400 is provided With 
a press stage 410, and a pressurizing head part 420 disposed 
above the press stage 410 to be opposed thereto. The 
pressurizing head part 420 has a heater 421 for heating the 
assembly S, a heat-insulation material 422, and a pressur 
ization mechanism 423 for pressing the assembly S onto the 
press stage 410. An elevating mechanism 424 is disposed for 
vertically moving the Whole pressurizing head part 420. 

[0110] As shoWn in FIG. 12, the elevating mechanism 424 
is supported by a pivoting arm 431 for pivoting the pres 
surizing head part 420. The pivoting arm 431 is supported by 
a support rod 431 supporting the pivoting arm 431, and is 
capable of pivoting in a horizontal plane. By the pivoting 
operation of the pivoting arm 431, the pressurizing head part 
420 can be moved betWeen a position immediately above the 
press stage 410 and a retracted position beside the press 
stage 410 at Which a reversing operation of the reversal table 
450 is not inhibited. 

[0111] An imprinting method carried out by the imprinting 
apparatus M4 of the third embodiment is described beloW. 

[0112] First, the mold substrate 41 is ?xed on the clamp 
mechanism 331, With the reversal table 450 being located on 
a side of the positioning mechanism unit 300. On the other 
hand, the assembly substrate 91 supporting thereon the 
substrate 50 is disposed on the chuck stage 320, and the 
assembly substrate 91 is ?xed on the chuck stage 320 
through the vacuum-suction by the vacuum suction channel 
321. Also, the substrate 50 is vacuum-sucked through a 
vacuum suction channel 92 to be ?xed on the assembly 
substrate 91. 

[0113] Thereafter, the positions of the substrate 50 and the 
mold members 40 are detected by the tWo not-shoWn 
position detecting cameras. By controlling the positioning 
mechanism 310 and the chuck stage 320 based on the 
position detection results, the substrate 50 and the mold 
member 40 are positioned relative to each other, in order that 
a suitable imprinting process can be carried out. 

[0114] Then, the Z-axis table 313 is raised to bring the 
assembly substrate 91 close to the mold substrate 41, so that 
a sealing member 93 comes in tight contact With the mold 
substrate 41. At this moment, the mold members 40 are in 
contact With resin ?lms 52 on the substrate 50. 

[0115] Under this state, a sealed space de?ned in the 
assembly S is evacuated to create therein a vacuum through 
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a vacuum suction channel 94, and then a control valve 95 is 
closed. Thus, the mold substrate 41 and the assembly 
substrate 91 are ?xedly held in the assembly S. 

[0116] Next, the pressurizing head part 420 of the pressing 
mechanism unit 400 is moved to the retracted position 
beside the press stage 410 (FIG. 12(b)). Then, the vacuum 
suction of the chuck stage 320 by the vacuum suction 
channel 321 is stopped. Subsequently, the reversal table 450 
is turned over, so that the head plate 330 holding the 
assembly S is moved to the pressing mechanism unit 400 in 
a reversing manner. 

[0117] Thus, the head plate 330 is supported on the press 
stage 410, With the heat-insulation member 334 of the head 
plate 330 being in contact With an upper surface of the press 
stage 410. At this time, the assembly S takes a reversed 
attitude in Which the assembly substrate 91 is positioned 
above the mold substrate 41. 

[0118] Then, the pressurizing head part 420 is moved 
immediately above the press stage 410 by the pivoting arm 
431. The pressurizing head part 420 is then loWered by the 
elevating mechanism 424, so as to bring the heater 421 in 
tight contact With the assembly substrate 91 of the assembly 
S (left part of FIG. 11 and FIG. 12(a)). 

[0119] Following thereto, the mold heater 333 and the 
heater 421 are operated to heat the assembly S to a prede 
termined temperature. The pressurization mechanism 423 is 
operated to clamp the substrate 50 and the mold substrate 41 
of the assembly S With a predetermined pressing force. In 
this manner, an imprinting process can be carried out by 
transferring the mold pattern 42 of the mold member 40 on 
the resin ?lms 52 of the substrate 50. 

[0120] After the imprinting process, the pressing force 
applied by the pressurization mechanism 423 is released. 
Then, the pressurizing head part 420 is raised by the 
elevating mechanism 424 and is retracted to the retracted 
position beside the press stage 410 (FIG. 12(b)). Then, the 
clamp mechanism 331 is released to take out the assembly 
S. The thus taken-out assembly S is disassembled by the 
detaching apparatus M3 shoWn in the second embodiment. 
Finally, the imprinted substrate 50 is taken out. 

[0121] As staged above, in the third embodiment, use of 
the positioning mechanism unit 300 and the pressing mecha 
nism unit 400 respectively corresponding to the ?rst appa 
ratus M1 and the second apparatus M2 makes it possible to 
simultaneously realize, similar to the second embodiment, a 
precise positioning of the plurality of mold members 40 and 
the substrate 50 relative to each other, and an improvement 
in throughput because of a collective imprint of the plurality 
of the mold members 40 on the substrate 50. 

[0122] In the third embodiment, the assembly S is moved 
from the positioning mechanism unit 300 to the adjacent 
pressing mechanism unit 400 While reversing the assembly 
S, by the delivering apparatus including the reversal table 
450. Accordingly, since the assembly S can be rapidly 
delivered from the former to the latter, a further improve 
ment in throughput can be anticipated. 

1. An imprinting method of pressing a mold member 
having thereon a mold pattern onto a ?lm carried on a 
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principal plane of an object to be processed, so as to transfer 
the mold pattern to the ?lm, the imprinting method com 
prising the steps of: 

(a) arranging a plurality of objects to be processed to be 
substantially ?ush With each other; and 

(b) transferring the mold pattern to the ?lms carried on the 
objects by repeating the sub-steps of: 

(bl) selectively heating one of the arranged objects; 

(b2) positioning the heated object and the mold mem 
ber relative to each other; and 

(b3) pressing the mold member onto the ?lm carried on 
the object. 

2. The imprinting method according to claim 1, Wherein 

the sub-step (b2) is carried out by recognizing images of 
the mold member and the object so as to detect respec 
tive positions of the mold member and the object. 

3. The imprinting method according to claim 1, Wherein: 

the object is a substrate having a ?rst Wiring pattern 
formed in the principal plane; and 

the ?lm is an insulative epoxy resin ?lm covering the ?rst 
Wiring pattern. 

4. The imprinting method according to claim 3, Wherein 

the mold pattern to be transferred on the epoxy resin ?lm 
provides at least one of a groove pattern and a hole 
pattern for forming a second Wiring pattern to be 
connected to the ?rst Wiring pattern. 

5. The imprinting method according to claim 1, Wherein 

in the sub-step (b3), a pressing force for pressing the mold 
member onto the object is gradually increased. 

6. An imprinting method of pressing a mold member 
having thereon a mold pattern onto a ?lm carried on a 
principal plane of an object to be processed, so as to transfer 
the mold pattern to the ?lm, the imprinting method com 
prising: 

a ?rst step of forming an assembly containing therein the 
object and the mold member ?xedly held in position 
relative to each other; and 

a second step of clamping the assembly to relatively press 
the mold member onto the object to transfer the mold 
pattern to the ?lm. 

7. The imprinting method according to claim 6, Wherein 

the ?rst step is carried out by recognizing images of the 
mold member and the object so as to detect respective 
positions of the mold member and the object. 

8. The imprinting method according to claim 6, Wherein: 

in the ?rst step, the assembly is formed in Which a 
plurality of objects and a plurality of mold members 
each corresponding to the respective objects are ?xedly 
held in position relative to each other; and 

in the second step, the assembly is clamped so that the 
mold patterns of the respective mold members are 
collectively transferred to the ?lms carried on the 
corresponding objects. 

9. The imprinting method according to claim 6, Wherein 

in the ?rst step, an inside of the assembly is made into a 
negative pressure state to ?xedly hold the object and 
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the mold member, and the inside of the assembly is 
maintained in the negative pressure state until the 
second step is completed. 

10. The imprinting method according to claim 6, Wherein 

the object is a substrate having a ?rst Wiring pattern 
formed in the principal plane; and 

the ?lm is an insulative epoxy resin ?lm covering the ?rst 
Wiring pattern. 

11. The imprinting method according to claim 10, Wherein 

the mold pattern to be transferred on the epoxy resin ?lm 
provides at least one of a groove pattern and a hole 
pattern for forming a second Wiring pattern to be 
connected to the ?rst Wiring pattern. 

12. An imprinting apparatus for pressing a mold member 
having thereon a mold pattern onto a ?lm carried on a 
principal plane of an object to be processed, so as to transfer 
the mold pattern to the ?lm, the imprinting apparatus com 
prising: 

a holding table for holding a plurality of objects, the 
holding table including a temperature controlling 
mechanism capable of independently controlling a 
heating temperature of each of the objects held by the 
holding table; 

a supporting member for supporting the mold member, 
the supporting member being disposed to be opposed to 
the holding table; 

a positioning mechanism for positioning the mold mem 
ber supported by the supporting member and the object 
held on the holding table relative to each other; and 

a pressing mechanism for pressing the supporting member 
toWard the holding table. 

13. The imprinting apparatus according to claim 12, 
Wherein 

the supporting member is provided With an attitude con 
trolling mechanism for controlling an attitude of the 
mold member relative to the object. 

14. The imprinting apparatus according to claim 12, the 
imprinting apparatus further comprising: 

a ?rst camera for detecting a position of the mold member 
supported by the supporting member; and 

a second camera for detecting a position of the object held 
on the holding table, Wherein 

the positioning mechanism carries out a positioning 
operation based on the positions of the mold member 
and the object detected by the ?rst and second cameras. 

15. The imprinting apparatus according to claim 12, 
Wherein 

the pressing mechanism gradually increases a pressing 
force for pressing the mold member onto the object. 

16. The imprinting apparatus according to claim 12, 
Wherein: 

the object is a substrate having a ?rst Wiring pattern 
formed in the principal plane; and 

the ?lm is an insulative epoxy resin ?lm covering the ?rst 
Wiring pattern. 

17. The imprinting apparatus according to claim 16, 
Wherein 
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the mold pattern to be transferred on the epoxy resin ?lm 
provides at least one of a groove pattern and a hole 
pattern for forming a second Wiring pattern to be 
connected to the ?rst Wiring pattern. 

18. An imprinting apparatus for pressing a mold member 
having thereon a mold pattern onto a ?lm carried on a 
principal plane of an object to be processed, so as to transfer 
the mold pattern to the ?lm, the imprinting apparatus com 
prising: 

a ?rst apparatus including a positioning mechanism for 
positioning the object and the mold member relative to 
each other, and a ?xing mechanism for ?xedly holding 
the object and the mold member in position relative to 
each other, the ?rst apparatus forming an assembly 
containing therein the object and the mold member 
?xedly held in position relative to each other; and 

a second apparatus for clamping the assembly to rela 
tively press the mold member onto the object to transfer 
the mold pattern to the ?lm. 

19. The imprinting apparatus according to claim 18, 
Wherein: 

the ?rst apparatus and the second apparatus are arranged 
adjacent to each other; and 

the imprinting apparatus further comprises a delivering 
apparatus for supporting the assembly to deliver the 
same from the ?rst apparatus to the second apparatus. 

20. The imprinting apparatus according to claim 18, the 
delivering apparatus including: 

a supporting member for supporting the assembly; and 

a reversal table for moving the supporting member from 
the ?rst apparatus to the second apparatus While revers 
ing the supporting member. 

21. The imprinting apparatus according to claim 18, the 
?rst apparatus further including: 

a ?rst camera for detecting a position of the mold mem 
ber; and 

a second camera for detecting a position of the object, 
Wherein 

the positioning mechanism of the ?rst apparatus carries 
out a positioning operation based on the positions of the 
mold member and the object detected by the ?rst and 
second cameras. 
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22. The imprinting apparatus according to claim 18, the 
assembly containing: 

a ?rst holding member for holding the object; 

a second holding member for holding the mold member, 
the second holding member being disposed to be 
opposed to the ?rst holding member; and 

a sealing member arranged betWeen the ?rst holding 
member and the second holding member to surround 
the object and the mold member, Wherein 

the ?xing mechanism of the ?rst apparatus makes an 
inside of a sealed space de?ned by the ?rst and second 
holding members and the sealing member into a nega 
tive pressure state to ?xedly hold the object and the 
mold member relative to each other. 

23. The imprinting apparatus according to claim 18, the 
assembly containing: 

the object having a plurality of divided regions each 
having thereon the ?lm; and 

a plurality of mold members respectively corresponding 
to the divided regions of the object, Wherein 

the mold patterns of the mold members are collectively 
transferred to the ?lms carried on the respective divided 
regions of the object When the second apparatus clamps 
the assembly. 

24. The imprinting apparatus according to claim 18, 
Wherein: 

the object is a substrate having a ?rst Wiring pattern 
formed in the principal plane; and 

the ?lm is an insulative epoxy resin ?lm covering the ?rst 
Wiring pattern. 

25. The imprinting apparatus according to claim 24, 
Wherein 

the mold pattern to be transferred on the epoxy resin ?lm 
provides at least one of a groove pattern and a hole 
pattern for forming a second Wiring pattern to be 
connected to the ?rst Wiring pattern. 


